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ABSTRACT: 

PROBLEM TO BE SOLVED: To suppress a temperature increase for the recording 
layer of a magneto-optical recording medium caused by heat generated by a 
magnetic field generating means, regarding an optical head for magneto-optical 
recording. 

SOLUTION: This optical head for magneto-optical recording is provided with 
an optical lens system 5, a magnetic field generating means 7, and a slider 3 
floated by an air flow following the rotation of a magneto-optical recording 
medium 20 or slid into contact with the surface of the magneto-optical 
recording medium 20. A Peltier element is disposed to cool the magnetic field 
generating means 20 on the slider 30. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the InventionJThis invention relates to the optical head for magneto-optical recording, especially 
relates to the cooling structure of a magnetic field generating means. 

[0002]By irradiating the recording layer of an optical magnetic recording medium (it is hereafter written as a 
medium) with the microspot which condensed the laser beam for record by the condenser, a magnetic-field- 
modulation recording method brings the temperature of the recording layer of a medium close to a Curie 
point, and is in the state, By applying the perpendicular magnetic field which sends through a magnetic field 
generating modulation coil (it is hereafter written as a coil) the necessary high frequency current modulated 
based on recorded information, and is generated, the direction of perpendicular magnetization of the 
recording layer of a medium is reversed, and information is recorded on the recording layer (or elimination of 
information). 

[0003]ln the optical head for magneto-optical recording of the type which carries a condenser and a coil in a 
slider, and surfaces to a minute space to a medium surface, or ****s to a medium surface, If the high 
frequency current is impressed to a coil, heat will occur with the impedance of a coil, the heat raises the 
temperature of the recording layer of a medium, and there is a problem that record to a recording layer 
cannot be performed normally. Therefore, the effective cooling structure which deters the rise in heat of the 
recording layer of a medium is demanded. 
[0004] 

[Description of the Prior Art]For example, the magneto-optical recording by the magnetic field modulation 
head for magneto-optical recording by the magnetic-field-modulation method indicated to JP,3-58303,A, As 
shown in drawing 3 of this specification, the condenser 32 which condenses the laser beam 31 and with 
which one surface side of the medium 30 is irradiated at the condensing point 31a of the recording layer 30a 
is arranged, The magnetic field modulation head 34 for magneto-optical recording which carries the coil 33 
in the rear-face side with the recording layer 30a with the 30th page of a medium and a fixed interval is 
arranged, and information is recorded on the recording layer 30a. 

[0005]ln order that this may avoid the head crash to which the magnetic field modulation head 34 for 
magneto-optical recording and the 30th page of a medium contact, and are caused by the shake of the 
rotating medium 30, etc., While sending a high current through the magnetic field modulation head 34 for 
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magneto-optical recording, and the part and the coil 33 which fully took the interval with the 30th page of the 
medium and making the coil 33 generate a powerful magnetic field, Generation of heat by the high current of 
the coil 33 is characterized by pasting up Peltier device 35 on the magnetic field modulation head 34 for 
magneto-optical recording, and cooling. 

[0006]On the other hand, the magneto-optical recording by the optical head for magneto-optical recording by 
the magnetic-field-modulation method shown in drawing 4 , It adheres on the gimbal 45 attached to the tip 
part of the suspension which the slider 44 which carries the condenser 42 with the insulating substrate 46 in 
which the coil 43 was formed does not illustrate, The slider 44. [ whether it rises to surface with a minute 
space (about several micrometers) extremely from the 40th page of a medium by the airstream 
accompanying rotation of the medium 40, and ] Or while arrange so that it may **** to the 40th page of a 
medium, forming the light passing aperture 44a in the center of the coil 43, condensing the laser beam 41 
and irradiating the condensing point 41a of the recording layer 40a of the medium 40, information is 
recorded on the recording layer 40a by applying a perpendicular magnetic field. 

[0007]ln order to record information on the recording layer 40a minutely, the condensing point 41a and the 
maximum points of the magnetic field modulated by the coil 43 need to be abbreviated-in agreement. In 
practice, since there is conduction of heat, and the position which was a little late for the condensing point 
41a has the No.1 temperature spot, the maximum points of the magnetic field have been doubled there. 
[0008] 

[Problem(s) to be Solved by the lnvention]However, the slider which carries the condenser and coil of the 
conventional technology shown in above-mentioned drawing 4 has produced the following problems in the 
optical head for magneto-optical recording which approaches or ****s and carries out magneto-optical 
recording to a medium surface. 

[0009]That is, if the high frequency current is impressed to a coil, heat will occur with the impedance of a 
coil. The more the sharp magnetic field was formed in the center so that it wound small, but it rolled the coil 
small, an excessive exothermic thing (slider) will approach near the condensing point, and, the more there 
was a problem that the temperature of a recording layer rose by generation of heat of a coil, and record to a 
recording layer collapsed. 

[0010]Since the relation collapses even if this invention makes a condensing point and the maximum points 
of a magnetic field good physical relationship in view of the above-mentioned problem, Superfluous 
generation of heat with a coil is made to absorb, and it aims at providing the optical head for magneto-optical 
recording provided with the cooling structure which controls the rise in heat of the recording layer of the 
medium by generation of heat of a coil. 
[0011] 

[Means for Solving the Problem]To achieve the above objects, in composition of claim 1 of this invention, . 
[ whether it rises to surface by airstream accompanying rotation of an optical magnetic recording medium by 
carrying an optical lens system and a magnetic field generating means (coil), and ] Or it is an optical head 
for magneto-optical recording possessing a slider which ****s to this optical-magnetic-recording-medium 
side, and a Peltier device which cools a magnetic field generating means (coil) on said slider is allocated 
and constituted. 

[0012]Since heat which a coil generates by constituting in this way is absorbed by a Peltier device and it can 
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cool, even if a slider approaches or ****s to a medium surface extremely, a rise in heat of a recording layer 
of a medium can be controlled. 

[0013]ln composition of claim 2, a power supply of said Peltier device is constituted so that high frequency 
current supplied to a magnetic field generating means (coil) may be supplied via a diversion-of-river means 
and a commutator which carry out a diversion of river to a predetermined current amount. 
[0014]Thereby, since a coil on a slider and a power supply to a Peltier device can be managed with two 
power supply lines to a coil, they cannot have influence of spring rigidity by increase in a wiring number on a 
slider, but can hold a posture over a medium surface of a slider normally. 

[0015]ln composition of claim 3, said magnetic field generating means (coil), a Peltier device, and a 
commutator are what was formed according to a semiconductor process on a semiconductor substrate, and 
are constituted. 

[0016]Thereby, by a different body, each can suppress to the minimum an increase in mass of a thing 

carried in a slider rather than constituting from those combination. 

[0017] 

[Embodiment of the lnvention]Hereafter, based on the example shown in the drawing, the gist of this 
invention is explained in detail. Drawing 1 is a ** type sectional side elevation of the optical head for 
magneto-optical recording of one example by this invention, and drawing 2 is a ** type perspective view of 
drawing 1 , in order to make it intelligible, it turns the medium facing surface of a slider upward, and is 
illustrated. 

[0018]As shown in drawing 1 and drawing 2, the cooling structure of the slider in the optical head for 
magneto-optical recording, The slider 3 of the block like shape which opened the lens holding hole 3a which 
adheres on the gimbal 2 attached to the tip part of the suspension 1 (refer to drawing 2 ), The condenser 5 
which is held in the lens holding hole 3a of this slider 3, and condenses the laser beam 4 and with which the 
condensing point 4a on the recording layer 20a of the medium 20 is irradiated, It constitutes from the 
medium 20, the silicon substrate 6 which adheres to the 3rd page of the slider which counters, the spiral coil 
7 formed in the circumference of the light passing aperture 6a of this silicon substrate 6, and Peltier device 8 
(meshes-of-a-net portion piled up on the coil 7 spiral in drawing 2 ) formed in the position close to this coil 7. 
[0019]On the silicon substrate 6, the coil 7 can form a conductor and can form it spirally according to the 
patterning process by publicly known photolithography method. Peltier device 8 approaches on the coil 7, 
can form two or more pn junction by a publicly known semiconductor membrane process, makes the cooling 
pole side approach the coil 7, and makes generation of heat of the coil 7 absorb -- **** - heat leakage of the 
side is stuck and carried out to the slider 3 used as a heat sink. 

[0020]Since a total of four power source wires will be wired to a slider and the excessive spring rigidity by a 
power source wire will be given to a slider if a power source wire is connected and supplied independently, 
respectively, the current supply to a coil and a Peltier device, A slider becomes causes, such as a head 
crash, by inclining to a medium surface. 

[0021]Therefore, in the A point of drawing 2 , the RF generator current i is shunted toward high-frequency- 
current i 1 to the coil 7, and current i 2 to Peltier device 8, and is supplied to ready sink Peltier device 8 via the 

commutators 10, such as the resistance element 9 and a thyristor, and a diode. The resistance element 9 
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determines the diversion-of-river ratio which carries out the diversion of river of the current i to current i 2 to 
current i 1 and Peltier device 8 to the coil 7, and determines the resistance by the cooling test of the coil 7 
with the design specification of Peltier device 8. 

[0022]On the silicon substrate 6, this resistance element 9 can form a resistor, can form it according to the 
patterning process by publicly known photolithography method, and can really form the commutator 10 by a 
publicly known semiconductor membrane process on the silicon substrate 6. 

[0023]The commutator 10 will prevent it from Peltier device 8 carrying out reverse exothermic operation, and 
giving heat to the coil 7, if the current direction which rectifies the high frequency current to the coil 7 and 
through which it flows into Peltier device 8 becomes reverse. 

[0024]As 2 power source wires to the coil 7 are shown in drawing 2 , it is drawn from the tip of the gimbal 2 
through the center line of the suspension 1 and the gimbal 2, one side is connected to the terminal 1 1a for 
coils, and another side is connected to the terminal 1 1 b for coils. 

[0025]And the terminal 11a for coils, the resistance element 9, and the commutator 10 are connected in 
series, it connects with the terminal 12b for Peltier devices further, and the power source wire to Peltier 
device 8 carries out direct continuation of the terminal 1 1b for coils, and the terminal 12a for Peltier devices. 
[0026]ln order to make intelligible these terminals 11a and 1 1b for coils, and the terminals 12a and 12b for 
Peltier devices, it is illustrating on the side of the slider 3 of drawing 2 , but it is formed in the necessary 
position on the silicon substrate 6 of drawing 1 in practice. 

[0027]Since the heat which a coil generates by constituting in this way is absorbed by a Peltier device and 
thermoelectric cooling of the slider can be carried out, the rise in heat of the recording layer of a medium can 
be controlled. 

[0028]Since the coil on a slider and the power supply to a Peltier device can be managed with two power 
supply lines to a coil, they cannot have influence of spring rigidity by the increase in a wiring number on a 
slider, but can hold the posture over the medium surface of a slider normally, and can prevent a head crash 
etc. 

[0029]Each can suppress to the minimum the increase in the mass of the thing carried in a slider by a 
different body compared with constituting from those combination by really forming a perpendicular magnetic 
field generating means, a Peltier device, a diversion-of-river means, and a rectification means according to a 
semiconductor process on a silicon substrate. 
[0030] 

[Effect of the InventionJAs mentioned above, as explained in full detail, according to this invention, a 
condenser and a coil are carried in a slider, The rise in heat of the recording layer of the medium by 
generation of heat of a coil can be controlled by carrying out thermoelectric cooling of the generation of heat 
of the coil in the optical head for magneto-optical recording of the type which a slider surfaces to a minute 
space to a medium surface, or ****s to a medium surface by a Peltier device. 
[0031]Therefore, a condensing point and the maximum points of a perpendicular magnetic field are 
maintainable to good physical relationship, record of the information on the recording layer of a medium 
does not collapse, and the industrially very useful effect that reliable optical-magnetic disc equipment can be 
provided is demonstrated. 
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CLAIMS 

[Claim(s)] 

[Claim 1]. [ whether it rises to surface by airstream accompanying rotation of an optical magnetic recording 
medium by carrying an optical lens system and a magnetic field generating means, and ] Or an optical head 
for magneto-optical recording which is an optical head for magneto-optical recording possessing a slider 
which ****s to this optical-magnetic-recording-medium side, allocates a Peltier device which cools a 
magnetic field generating means on said slider, and is characterized by things. 

[Claim 2]The optical head for magneto-optical recording according to claim 1 , wherein a power supply of 
said Peltier device is supplied via a diversion-of-river means and a rectification means which carry out the 
diversion of river of the high frequency current supplied to said magnetic field generating means to a 
predetermined current amount. 

[Claim 3]The optical head for magneto-optical recording according to claim 2, wherein said magnetic field 
generating means, a Peltier device, and a commutator are formed of a semiconductor process on a 
semiconductor substrate. 
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